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Infections after pediatric cardiac surgery are important 
adverse events that can increase morbidity and mortality 
in these patients. Most studies describe the incidence of 
infection as between 0.5 and 8%, but some studies in low- 
to middle-income countries report rates of up to 48%.1-3 The 
main microorganisms involved are Staphylococcus aureus, 
coagulase-negative staphylococci, and occasionally hospital-
acquired Gram negatives. In high-income countries, there is 
a predominance of skin-colonizing Gram-positives, while in 
low- to middle-income countries, there is an increase in the 
frequency of hospital-acquired Gram-negatives. 1-3

There are divergences between the risk factors for infection 
in pediatric cardiac surgery, as there are few studies dedicated 
to this population. In regard to pre-operative conditions or 
those inherent to the patient, we have as risk factors being a 
younger child, especially those under 12 months of age, the 
presence of immunodeficiencies, prolonged periods of pre-
operative hospitalization and previous use of antimicrobials 
(the latter two conditions because they alter the colonizing 
microbiota) and malnutrition. Pre and post operative risk 
factors are the inadequacy of antibiotic prophylaxis, breaches 
of aseptic technique, prolonged cardiopulmonary bypass time 
(>105 minutes) and aortic clamping time (>85 minutes), 
excessive bleeding in the first 24 hours, blood transfusion, early 
chest reexploration due to operative bleeding, occurrence of 
nosocomial infections (pneumonia and bloodstream infections 
mainly) and the presence of invasive devices such as drains and 
pacemaker wires.1-6

The article in discussion in this short editorial reported three 
risk factors in the multivariate analysis of their single-center 
study (INCOR), case-control, in the city of São Paulo, from 
2011 to 2018, in children aged 0 to 19 incomplete years: 
age less than 2 years, the presence of a genetic syndrome 
and a RACHS scale score ≥ 3.7 All these factors have already 
been described in studies published in the literature. Both 
early age and the presence of genetic syndromes lead to 
immunodeficiency states. The first is due to the immaturity of 

the immune system, and the second due to changes in cellular 
and humoral immunity and the capacity for phagocytosis. The 
most common genetic condition was Down syndrome. The 
third predictive factor was a high score on the RACHS scale, 
which is a mortality prediction model based on the complexity 
of palliative and corrective procedures in congenital surgeries.7 
High scores are related to complex procedures, which lead 
to prolonged surgical times, causing a greater inflammatory 
insult in the post-operative period.8

The authors report that higher values ​​of C-reactive 
protein (CRP) in the control group were significant in the 
multivariate analysis, being a protective factor.7 The reason 
for such a protective effect would be the opsonizing activity 
of CRP for microorganisms such as Staphylococcus aureus. 
The increase in CRP, as well as other inflammatory markers 
(procalcitonin), after cardiac surgery is well described. 
Prospective observational studies that addressed the issue 
showed that CRP peaks approximately 48 to 72 hours after 
the procedure, but it was not possible to establish values ​​that 
differentiated between infection and the inflammatory state 
during this period.4,9-11 More studies are needed to define the 
role of these markers in the post-operative period of pediatric 
cardiac surgery.

In order to reduce these infections, some authors suggest 
a systematic approach to children who undergo surgery. 
Bundles, or specific sets of measures, are proposed; these 
contain the most relevant measures for preventing infection. 
These bundles involve optimization of nutritional status pre-
operatively, correct use of antibiotic prophylaxis, preparation 
of the skin with chlorhexidine, change of gloves by the surgeon 
after sternotomy and before closing the sternum, glycemic 
control pre-, intra- and post-operatively, sterile coverage of 
the surgical wound for 48 hours, and, finally, the reduction 
of other nosocomial infections.2,3,12

Understanding these risk factors and adopting preventive 
measures is essential to improve results in pediatric cardiac 
surgery and to reduce the incidence of infectious complications.

DOI: https://doi.org/10.36660/abc.20240015

1

https://orcid.org/0000-0002-1964-8291
https://orcid.org/0000-0002-5561-999X
mailto:cristianelamas@gmail.com
https://doi.org/10.36660/abc.20240015


Arq Bras Cardiol. 2023; 120(12):e20240015

Short Editorial

Garrido & Lamas
Risk Factors for Surgical Site Infection after Pediatric Cardiac Surgery

1.	 Mangukia CV, Agarwal S, Satyarthy S, Datt V, Satsangi D. Mediastinitis following 
pediatric cardiac surgery. J Card Surg. 2014;29(1):74–82. doi: 10.1111/
jocs.12243

2.	 Murni IK, MacLaren G, Morrow D, Iyer P, Duke T. Perioperative infections in 
congenital heart disease. Cardiol Young. 2017;27(S6):S14–21. doi: 10.1017/
S1047951117002578

3.	 Costello JM, Graham DA, Morrow DF, Morrow J, Potter-Bynoe G, Sandora 
TJ, et al. Risk factors for surgical site infection after cardiac surgery in children. 
Ann Thorac Surg. 2010;89(6):1833–41; discussion 1841-2. doi: 10.1016/j.
athoracsur.2009.08.081

4.	 Takahashi Y, Ueno K, Nakae K, Kawamura J, Matsuba T, Okamoto Y. 
Preoperative and Intraoperative Risk Factors for Surgical Site Infection in 
Pediatric Cardiac Surgery. Pediatr Infect Dis J. 2023;42(11):949–53. doi: 10.1097/
INF.0000000000004039

5.	 Allpress AL, Rosenthal GL, Goodrich KM, Lupinetti FM, Zerr DM. Risk factors for 
surgical site infections after pediatric cardiovascular surgery. Pediatr Infect Dis J. 
2004;23(3):231–4. doi: 10.1097/01.inf.0000114904.21616.ba

6.	 Fowler AJ, Ahmad T, Phull MK, Allard S, Gillies MA, Pearse RM. Meta-analysis of 
the association between preoperative anaemia and mortality after surgery. Br J 
Surg. 2015;102(11):1314–24. doi: 10.1002/bjs.9861

7.	 Ribeiro AC, Siciliano RF, Lopes AA, Strabelli TM. Risk factors for surgical site 
infection in patients undergoing pediatric cardiac surgery. Arq Bras Cardiol. 2023; 
120(12):e20220592. doi: 10.36660/abc.20220592

8.	 Cavalcante CT, Souza NM, Pinto Jr VC, Branco KM, Pompeu RG, Teles 
AC, et al. Analysis of Surgical Mortality for Congenital Heart Defects 
Using RACHS-1 Risk Score in a Brazilian Single Center. Braz J Cardiovasc 
Surg. 2016;31(3):219–25. doi: 10.5935/1678-9741.20160022

9.	 Farias JS, Villarreal EG, Dhargalkar J, Kleinhans A, Flores S, Loomba 
RS. C-reactive protein and procalcitonin after congenital heart surgery 
utilizing cardiopulmonary bypass: When should we be worried? J Card 
Surg. 2021;36(11):4301–7. doi: 10.1111/jocs.15952

10.	 Crespo-Marcos D, Rey-Galán C, López-Herce-Cid J, Crespo-Hernández 
M, Concha-Torre A, Pérez-Solís D. Kinetics of C-reactive protein and 
procalcitonin after paediatric cardiac surgery. An Pediatr Barc Spain 
2003. 2010;73(4):162–8. 

11.	 D’Souza S, Guhadasan R, Jennings R, Siner S, Paulus S, Thorburn K, 
et al. Procalcitonin and other common biomarkers do not reliably 
identify patients at risk for bacterial infection after congenital heart 
surgery. Pediatr Crit Care Med. 2019;20(3):243–51. doi: 10.1097/
PCC.0000000000001826.

12.	 Andrade GV, Souza NM, Rocha AC, Ribeiro SB, Silva VM, Oliveira 
LA. Surgical site infection prevention bundle for children submitted 
to cardiac surgery. Rev Esc Enferm USP. 2021;55:e20200470. doi: 
10.1590/1980-220X-REEUSP-2020-0470

References

This is an open-access article distributed under the terms of the Creative Commons Attribution License

2


